The Living Fossil
(Horseshoe crab)

' Kamaruzzaman Yunus
9 Akbar John
- Ahmed Jalal Khan Chowdhury

| Zaleha Kassim

M)
i (=5}
~&
\‘

! ;"‘ ITUM PRESS

INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA



The Living Fossil

(Horseshoe crab)

Editors,

Kamaruzzaman Yunus
Akbar John
Ahmed Jalal Khan Chowdhury

Zaleha Kassim

ITUM Press



Published by:
HUM Press
Intemational Islamic University Malavsia

First Edition. 2011
CHUM Pres<, HUM

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
torm or by any means, electronic. mechanical. photocopying. recording. or otherwise, without any prior written
permission ot the publisher.

Perpustakaan Negara Malavsia Cataloguing-in-Publication Data

Kamaruzzaman Yunus
The Living Fossil (Horseshoe crab)
Kamaruzzaman Y unus
Include index
Bibliography: p.
ISBN

ISBN: 978-967-418-042-3

Member ol Majlis Penerbitun Hmiah Malavsia — MAPIM
(Malaysian Scholarly Publishing Councily

Printed by :

TU'M PRINTING SDN.BHD.

No. 1, Jalan Industri Bate Caves 1.3
Taman Perindustrian Batus Caves
Batu Caves Centre Point

68100 Batu Caves

Selangor Darul Fhsan



Table of Contents

Chapters Titles Page No
1. Global distribution and Taxonomy of extant horseshoe crabs...... ( 540/ 16557) ....... I
2. Limiting factors on the global distribution of horseshoe crabs..... (5410 /95;9) .......... 11
3. Site selection and nesting behaviour of horseshoe crabs with special reference to

Limulus pohphemm(397"-/I5g60719
4. Distribution of horseshoc crabs at their nesting grounds, East coast of Peninsular

MAEBYSEA ot ar e (C; 4’0/,65-60\ .......... 27
5. Hydrology of horseshoe crab nesting ground at Pahang coast —Part 1 (3915/13543)15
6. Hydrology of horseshoe crab nesting ground at Pahang coast —Part 2(3575@';‘2’“{)47
7. Physicochemical parameters relationship at the horseshoe crab nesting

erounds of Pahang coast, Malaysia....ooooooooooooooooooooooooeoo (5410(195€61) 57
8. Macrobenthic diversity at the Horseshoe Crab nesting ground, Balok station,

Pahang, Malaysia — Part 1 ..o, (3575//856,6) ....... 69
9. Macrobenthic diversity at the Horseshoe Crab nesting ground, Balok station,

Pahang, Malaysia — P%l‘t s C391‘;T/1657o)83
10. Macrobenthic diversity at the Horseshoe Crab nesting ground, Pekan station,

[l

14.

Pahang, Malaysia — Part 1 ... e ¢ 54/ "9'51') ......... 95

Macrobenthic diversity at the Horseshoe Crab nesting ground, Pekan station,

Pahang, Malaysia — Part 2 ......cocooiiiiiie oo ¢ 3;15/'85?3J ....... 109

. Influence of physicochentical parameters on the macrobenthic diversity and

tsai0f 185 14)
abundance in horseshoe crab nesting grounds, East coast of Peninsular Malaysia. ........127

. In-virro study on the effect of salinity on the hatching success of Malaysian

Horseshoe crab cggs ¢ i""—7";/’69"753137’

Effects of salinity on the early growth of Tachypleus gigas larvae
= AN JHVITO STUAY oo eeeeeessenensrreeee (3s75/1g5m1) 147



l6.

17.

18.

19.

28,
29,

30.

32.

. Sediment characteristics of horseshoe crabs nesting ground at Balok station,

PARANE, MAKAYST oo eeses s eese s eeeeees (eamofi8c14, .. 155

Sediment Profiling of the Estuarine Nesting Ground of Horseshoe Crabs at

East Peninsular Malaysia......ccocvveiievmnnime s sccssneeciones (3515/'968°0 . 165

Bioaccumulation of some essential metal concentration in Malaysian
horseshoe crabs (Tachypleus 2igas) .o AL 2T e, 175

Cu and Cd Bioaccumulation m Malaysian Horseshoe Crab ... (54"0/16§@"—) ........... 183

Metal concentration in horseshoe crab nesting ground along

Pahang coast, Malaysia ..o v cesreer e (g4:a/16§6£\ ......... 193

(o

. Bionomics of Malaysian horseshoe crabs Tachypleus gigas ‘/m?;203

(50571911
2

. Feeding Ecology of Mangrove horseshoe crab Carcinoscorpius rotundicauda .............213

. Emerging interest on DNA barcoding technology and its application for

high-tech biodiversity studies using COl gene as a reference sequence .02 00D

. Can DNA barcode accurately delincate living fossil {Horseshoe crab)

and its different developmental sldge%’(g'ﬂ“olvug) ..................................... 237
. Revision on the molecular phylogeny of horseshoe crabs — Part i..... C;MD/M—'”)%I
. Revision on the molecular phylogeny of horseshoe crabs — Part 2..... (Tazlia12e) 167

. Genetic Diversity of Tachyplens gigas Population from West coast of

penmsularMalayua(gg—mlm‘z ..... 275

. Does continental drift influence in the genetic variability among the

(35957 19°21) 187

horseshoe crab population? ... L LT 2
(2575/14731)

Evolution of horseshoe crabs — palcontological and Molecular viewpoint. ... 297

Factors involving in the ¢lot formation of horseshoc crab blood..... ¢ ;4[0/147”) ....... 307

Methods for bacterial endotoxin quantification in reference to

horseshoe crab blood studles(;q"o“qq4‘a)317
(5410 14744)

. ENDOQO SENSOR (TAL) production from Malaysian Horseshoe crab blood................... 325

Characterization of Taclnplens Amebocyte Lysate (TAL)...... (gs'-;g/,qq gAY 333



33. Environmental and Pharmaceutical applications of Amcbocytes [ysate

(LAL/TAL) from Horseshoe crabs (54“0/’4790343

. . . 1z
34. Tachypleus gigas mortality due biomedical bleeding process (3579/"476) ....... 351
35. Conservation measures on horseshoe crab population - A global view..£5410/187692359

GO SaTY e 369



The Living fossil (Horseshoe crab)

CHAPTER -12

Intluence of physicochemical parameters on the macrobenthic diversity and
abundance in horseshoe crab nesting grounds, East coast of Peninsular

Malaysia.
'Akbar John, B., 'Kamaruzzaman, B.Y., *Zaleha, K.

'nstitute of Oceanography and Maritime studies (INOCEM). Kulliyvah of Science,
International Islamic University Malaysia, Jalan Sultan Ahmad Shah,
Bandar ndera Mahkota, 25200, Kuantan Pahang, Malaysia
“Institute of Tropical Aquaculture, University Malaysia Terengganu. 21030 Kuala

Terengganu. Terengganu, Malaysia.

Abstract

Study on the influence of various physicochemical pararheters on the major macrobenthic
communities along the nesting grounds of horseshoe crabs in East coast of Malaysia was
conducted. Shannon diversity and Berger-Parker dominance were calculated for clustered
macrobenthos including (Bivalves, gastropods and Polychaetes) which are of primary food
source of horseshoe crabs. Pearson correlation analysis showed that the diversity is influenced by
selective water quality parameters along the Pekan station during New moon days while the
macrobenthic dominance were influenced by surface water temperature during full moon days in
Pekan station. There was no significant influence of various physicochemical parameters on the
diversity and dominance of major macrobenthic community observed in Balok station during
both lunar cycles (p > 0.05). Present stud has clearly demonstrated that the selected water quality
did not restrict the diversity and abundance of macrobenthos along the horseshoe crab nesting
grounds (balok and Pekan stations). However, the observed lower diversity of macrobenthos in
both the station (H’ < 1} indicates severe habitat degradation in horseshoe crab nesting grounds

along the East coast of peninsular Malaysia.

Key words: horseshoe crab, nesting grounds, habitat degradation, macrobenthic diversity,

Malaysia
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